(Ramsey et al., 2001). These results suggest that macroResults phages are involved in dissemination of infection from the genital tract to remote sites and in establishment of
Effect of Extracellular Nucleotides persistent infection. and the P2X 7 R on PLD Activation Extracellular ATP (ATP e ) is thought to be produced at ATP e is known to modulate a myriad of cellular resites of inflammation (Di Virgilio, 1995 a large increase in the activity of PLD, assayed by meaAt the same time, as macrophage death would be suring PBut production in the presence of butan-1-ol, detrimental to the intracellular pathogens, mycobacteria while the same treatment with ATP e had no effect on secrete ATP-scavenging enzymes such as ATPase to PLD activity of P2X 7 R Ϫ/Ϫ macrophages ( Figure 1C Annexin labeling was not used for macrophages incuby itself could modify PLD activity. Infected and uninfected wild-type macrophages were therefore incubated bated with ATP e for up to 3 hr, since early PS surfaceexposure following brief P2X 7 R stimulation is reversible with ATP, UTP, or BzATP, and PLD activity was measured. As before, both ATP and BzATP activated the and unrelated to cell death (MacKenzie et al., 2001). As expected, ATP e had no effect on cell death of macromacrophage PLD, whereas UTP had no effect. A previous 24 hr infection with C. trachomatis did not affect phages isolated from P2X 7 R Ϫ/Ϫ mice ( Figure 2A ). As ATP e activates PLD via the P2X 7 R, and the activa-PLD activity of untreated cells, nor did it modify PLD activation due to ATP or BzATP treatment (Figure 3 ). tion could be inhibited with butan-1-ol, we investigated whether PLD activation is required for P2X 7 R-dependent Thus, any effects of PLD on intracellular chlamydiae could be attributable only to ATP e stimulation of the macrophage death. Incubation of peritoneal macrophages with 5 mM ATP in the presence of 0.3% butan-1-P2X 7 R. ol had no effect on macrophage death (data not shown), implying that PLD is not involved in P2X 7 R-dependent Effect of P2X 7 R Stimulation and PLD Activation on Chlamydial Infectious Activity macrophage killing. tibodies. Incubation of infected macrophages with 5 mM on macrophage death, or 2,3-diphosphoglycerate (2,3-DPG) reversed much of the ATP e -induced inhibition of ATP e led to almost complete inhibition of chlamydial infectious activity, although half of the activity was inhibinfectious activity ( Figure 4B ). As a negative control, butan-2-ol (0.03-0.3%), which is not a substrate for ited by concentrations as low as 0.5 mM ATP e ( Figure  4A ). Most of the bacteria were also killed by 3 mM ATP e transphosphatidylation, had no effect on ATP e -mediated inhibition of infection (data not shown). In the absence within 6 hr postincubation ( Figure 4B ), at which time there is no measurable macrophage death, indicating of ATP e , butan-1-ol and 2,3-DPG did not alter the viability of intracellular chlamydiae (data not shown). that inactivation of chlamydiae precedes macrophage death.
To rule out conclusively a role for P2X 7 R-independent pathways in PLD-mediated effects on chlamydial surThe inhibition was due in large part to PLD activation, as co-treatment with butan-1-ol, which had no effect vival, the experiments were repeated by infecting perito- 
